This article presents decision-making tools for remanufacturing. The first decision-making tool was used to address inventory lot-sizing problems in a hybrid remanufacturing-manufacturing system with varying remanufacturing fraction. In this article, the new inventory lot-sizing model with variable remanufacturing lot sizes has been shown to exhibit better performance than the benchmark model with fixed remanufacturing lot sizes. The new inventory lot-sizing model is anticipated to become a valuable decision-making tool in companies that are planning to adopt remanufacturing. The second decision-making tool was applied to address a production and inventory planning problem in a remanufacturing system considering different remanufacturing policies for a given remanufacturing strategy. For a remanufacture-to-stock system with two quality remanufacturables groups four alternative policies were examined, a policy which specifies simultaneous processing utilising dedicated resources was shown to be the best policy to achieve a shorter remanufacturing cycle time. For a remanufacture-to-order system with two quality remanufacturables groups, the three relevant policies of the four alternative policies were examined, a policy which specifies sequential processing and switching between various quality remanufacturables groups was shown to be the best policy to achieve a shorter remanufacturing cycle time. The production and inventory planning simulation models in a remanufacturing system are expected to become significant decision-making tools in remanufacturing operations.
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Introduction
Recently, the remanufacture of used products (remanufacturing) has become an important part of normal production activity in many companies (Guide et al. There are several unique characteristics that predominantly and naturally occur in the remanufacturing environment that further complicates production planning and control activities (Fleischmann et al. 1997 , Guide and Srivastava 1997 , Guide et al. 1997a , b, 1998 , 1999a , b, Ferrer 2003 . First, used products exhibit highly uncertain quality conditions due to their different degree of usage. Used products that originate *Corresponding author. Email: Raafat.Ibrahim@eng.monash.edu.au
